a cuprizone-modified diet oligodendrocytes in some brain regions undergo degeneration which leads to disintegration of the connected myelin sheaths. After 6-8 weeks on the modified diet axons in certain tracts are almost completely demyelinated. Resumption of a normal diet at this stage allows oligodendrocytes derived from cells proliferating at the time of initial glial response to demyelination to comence remyelination (see Ludwin, 1981) . After 4 weeks of recovery most axons in the superior cerebellar peduncle possess some type of sheath and after a further 2-3 weeks most of this tract has become remyeliated. To date, the assessment of demyelination/remyelination in this lesion has been performed mainly by the use of electron microscopy. However, due to the tortuous orientations of the majority of myelinated nerve fibres in the brain, quantitative work has been limited to those few tracts containing axons arranged parallel to one another. The present paper describes the use of a biochemical parameter, 2',3'-cyclic nucleotide 3'-phosphodiesterase (CNPase, EC 3.1.4.37), to VOl. 11 quantitate cuprizone-induced changes in the myelin content of the whole mouse brain. CNPase activity in the brain is located almost exclusively in myelin and oligodendrocytes, with just a small percentage in neurones (Sims & Carnegie, 1978) . The changing activity of this enzyme in developing brain tissue has been used by a number of investigators to monitor the period of myelination in a number of species, including the mouse (see Sims L Carnegie, 1978) . Evidence is accumulating to suggest the myelin CNPase activity is associated with the Wolfgram proteins (Drummond & Dean, 1980; Sprinkle et al., 1980) . Mice (strain LAC-A; 4 weeks old) were fed on a standard powder diet (H.C. Styles Ltd., no. 41B) supplemented in the experimental group with 0.45% (w/w) cuprizone (Aldrich; oxalic acid bis-cyclohexylidene hydrazide). After 70 days treatment the animals were returned to normal diet. Groups of experimental and control animals were taken at various times, partially exsanguinated by cardiac puncture, killed and the brains carefully removed. The brains were homogenised in O.O5p~-Tris/HCl buffer, pH7.2, to a final volume of 10ml.
Aliquots of the homogenate were mixed with an equivalent volume of 1% (w/v) sodium deoxycholate and thoroughly mixed to disperse the membrane fragments and thus uniformly activate the CNPase. The solutions were diluted to 10-fold with water and 0.1 ml aliquots were used in a modified form of the assay described by Sims & Carnegie (1976) . The low speed centrifugation and subsequent filtration step to remove precipitated salts was replaced by a 10min centrifugation at 2000g. This produced a crystal-clear supernatant which could be sampled directly from the centrifuge tubes for absorbance measurements at 260nm using a vacuum operated flow-cell. When large numbers of samples were being processed this modification considerably shortened the assay time.
Preliminary results indicating the variation in CNPase activity with time of recovery are shown in Fig. 1 . From an initial activity approx. 60% of control values the CNPase activity increases to about 75% of normal aAer 25 days on the unmodified diet. This value does not appear to alter significantly in the next 17 days of recovery. The timescale of recovery in CNPase activity is very similar to that shown by CNPase development in juvenile mouse brain (see Sims & Carnegie, 1978) . Thus it seems that, in the system used, 40% of the original mouse brain myelin and associated oligodendrocytes are lost and that when the cuprizone treatment is stopped about 15% is regrown at a rate similar to that found in normal development. A number of possibilities exist to explain the failure of the recovering brain to attain the original level of CNPase activity; e.g., less myelin may be produced overall (see Ludwin, 1981) , the remyelination may be focal or the inherent activity of the CNPase may be altered. These possibilities, together with a number of other biochemical parameters, are currently being investigated using whole brain, oligodendrocytes and myelin. Routine methods are available for the isolation of brain subcellular fractions enriched in synaptic plasma membrane (Matus, 1978) . Relatively little, however, is known about the synthesis of synaptic plasma membrane proteins or the factors which regulate this. The present paper describes a method for measuring overall rates of cerebral protein synthesis and for monitoring the incorporation of protein into brain subcellular fractions in vim. Measurement of cerebral protein synthesis by using trace concentrations of radioactive amino acid may give unreliable results, owing to alterations in precursor amino acid specific radioactivity (Dunn, 1977) . This problem can be overcome by administering sufficient radioactive amino acid to flood the endogenous precursor pools so that precursor specific radioactivity is close to that of the injected amino acid, thus allowing the absolute rate of overall protein synthesis to be calculated (Dunlop et al., 1975) . Application of this method to analysis of brain subcellular fractions would require use of relatively large quantities of "C-labelled amino acid. The present method therefore involves local flooding of cerebral methionine pools by injections of ~-[~~Slmethionine directly into the lateral ventricles. Adult female Wistar rats were iniected with ~-["Slrnethionine into the lateral ventricles through a cannula pre-implanted as described by Hayden et al. (1966) . Animals were killed by cervical dislocation after incorporation periods of up to 1 h, and synaptic plasma membrane, myelin and mitochondrial-enriched fractions were prepared from their forebrain by the method of Jones & Matus (1974) . Samples of total homogenate and all subcellular fractions were analysed for trichloroacetic acidinsoluble radioactivity by the method of Mans & Novelli (196 1) and for protein by the method of Lowry et al. (195 1) .
The rate of incorporation of radioactivity into total forebrain protein with the lmg dose of ~-[~~Slmethionine suggested by Gaitonde 8c Richter (1956) tailed off during 1 h incorporation period (Fig. I) , indicating that the precursor pools did not remain flooded. In contrast, the rate of incorporation after injection of 2.5 mg of ~-[~'Slmethionine was linear with time for at least 45min ( Fig. 1) and gave a synthesis rate of 0.78 f 0.03pmol of methionine incorporated/h per g of protein (mean f s.E.M., n = 5). As rat brain protein contains 3.44 times as much valine as methionine (Lajtha & Toth, 1974) , this value is in good agreement with the rate of 2.8pmol of valine incorporatedlh per g of protein reported by Dunlop et al. (1975) .
Uneven distribution of injected methionine has little effect on measured rates of protein synthesis, since forebrain from injected and non-injected sides of animals show a maximum non-significant difference of 6% in protein-synthesis rates. Metabolism of methionine to cysteine also does not appreciably affect the results, since t.1.c. shows that only 7% of soluble amino acid is present as ~-[~~Slcysteine after a 45min incorporation period.
Incorporation of ~-[~%lmethionhe into brain subcellular fractions indicates that the mitochondrial labelling profile is similar to that for total brain protein, whereas protein of the myelin-enriched fraction is synthesized relatively slowly. The rate of incorporation of methionine into synaptic plasma membrane protein measured over a 45 min incorporation period lies between 50 and 60% of the overall rate of cerebral protein synthesis. This rate of incorporation increases with the length of the incorporation period, consistent with synaptic particulate proteins being synthesized in the neuronal cell body and preferentially transported to the nerve terminals by fast axoplasmic transport (Jeffrey & Austin, 1973) . The considerable incorporation of label into synaptic plasma membrane proteins observed after only a 15 min incorporation period may be due to the presence of contaminating microsomal and mitochondrial membrane fragments, although it is possible that part of this incorporation may be due to synthesis of some membrane proteins at the synapse, as suggested by the results of 
